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<110> Pavlakis, George N. 

The Government of the United States of America 
as represented by The Secretary of the 
Department of Health and Human Services 

<120> Molecular Clones With Mutated HIV gag/pol, SIV gag and 
SIV env Genes 

<130> 015280-257300US 

<140> 10644027 
<141> 2003-08-19 



<150> US 60/173, 036 
<151> 1999-12-23 

<150> WO PCT/US00/34985 
<151> 2000-12-22 

<150> US 09/872, 733 
<151> 2001-06-01 

<160> 20 

<170> Patentln Ver. 2.1 

<210> 1 
<211> 4338 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence : mutated HIV-1 
gag/pol molecular clone 

<400> 1 

atgggtgcga gagcgtcagt attaagcggg ggagaattag atcgatggga aaaaattcgg 60 
ttaaggccag ggggaaagaa gtacaagcta aagcacatcg tatgggcaag cagggagcta 120 
gaacgattcg cagttaatcc tggcctgtta gaaacatcag aaggctgtag acaaatactg 180 
ggacagctac aaccatccct tcagacagga tcagaggagc ttcgatcact atacaacaca 240 
gtagcaaccc tctattgtgt gcaccagcgg atcgagatca aggacaccaa ggaagcttta 300 
gacaagatag aggaagagca aaacaagtcc aagaagaagg cccagcaggc agcagctgac 3 60 
acaggacaca gcaatcaggt cagccaaaat taccctatag tgcagaacat ccaggggcaa 420 
atggtacatc aggccatatc acctagaact ttaaatgcat gggtaaaagt agtagaagag 4 80 
aaggctttca gcccagaagt gatacccatg ttttcagcat tatcagaagg agccacccca 540 
caggacctga acacgatgtt gaacaccgtg gggggacatc aagcagccat gcaaatgtta 600 
aaagagacca tcaatgagga agctgcagaa tgggatagag tgcatccagt gcatgcaggg 6 60 
cctattgcac caggccagat gagagaacca aggggaagtg acatagcagg aactactagt 720 
acccttcagg aacaaatagg atggatgaca aataatccac ctatcccagt aggagagatc 780 
tacaagaggt ggataatcct gggattgaac aagatcgtga ggatgtatag ccctaccagc 840 
attctggaca taagacaagg accaaaggaa ccctttagag actatgtaga ccggttctat 900 
aaaactctaa gagctgagca agcttcacag gaggtaaaaa attggatgac agaaaccttg 9 60 
ttggtccaaa atgcgaaccc agattgtaag accatcctga aggctctcgg cccagcggct 1020 
acactagaag aaatgatgac agcatgtcag ggagtaggag gacccggcca taaggcaaga 1080 



gttttggccg aggcgatgag ccaggtgacg aactcggcga ccataatgat gcagagaggc 1140 
aacttccgga accagcggaa gatcgtcaag tgcttcaatt gtggcaaaga agggcacacc 1200 
gccaggaact gccgggcccc ccggaagaag ggctgttgga aatgtggaaa ggaaggacac 12 60 
caaatgaaag attgtactga gagacaggct aattttttag ggaagatctg gccttcctac 1320 
aagggaaggc cagggaattt tcttcagagc agaccagagc caacagcccc accagaagag 138 0 
agcttcaggt ctggggtaga gacaacaact ccccctcaga agcaggagcc gatagacaag 1440 
gaactgtatc ctttaacttc cctcagatca ctctttggca acgacccctc gtcacagtaa 1500 
ggatcggggg gcaactcaag gaagcgctgc tcgatacagg agcagatgat acagtattag 1560 
aagaaatgag tttgccagga agatggaaac caaaaatgat aggggggatc gggggcttca 162 0 
tcaaggtgag gcagtacgac cagatactca tagaaatctg tggacataaa gctataggta 1680 
cagtattagt aggacctacc tacacctgtc aacataattg gaagaaatct gttgacccag 1740 
atcggctgca ccttgaactt ccccatcagc cctattgaga cggtgcccgt gaagttgaag 1800 
ccggggatgg acggccccaa ggtcaagcaa tggccattga cgaaagagaa gatcaaggcc 1860 
ttagtcgaaa tctgtacaga gatggagaag gaagggaaga tcagcaagat cgggcctgag 1920 
aacccctaca acactccagt cttcgcaatc aagaagaagg acagtaccaa gtggagaaag 1980 
ctggtggact tcagagagct gaacaagaga actcaggact tctgggaagt tcagctgggc 2040 
atcccacatc ccgctgggtt gaagaagaag aagtcagtga cagtgctgga tgtgggtgat 2100 
gcctacttct ccgttccctt ggacgaggac ttcaggaagt acactgcctt cacgatacct 2160 
agcatcaaca acgagacacc aggcatccgc taccagtaca acgtgctgcc acagggatgg 2220 
aagggatcac cagccatctt tcaaagcagc atgaccaaga tcctggagcc cttccgcaag 2280 
caaaacccag acatcgtgat ctatcagtac atggacgacc tctacgtagg aagtgacctg 2340 
gagatcgggg cagcacagga ccaagatcga ggagctgaga cagcatctgt tgaggtgggg 2400 
actgaccaca ccagacaaga agcaccagaa ggaacctccc ttcctgtgga tgggctacga 2460 
actgcatcct gacaagtgga cagtgcagcc catcgtgctg cctgagaagg acagctggac 2520 
tgtgaacgac atacagaagc tcgtgggcaa gttgaactgg gcaagccaga tctacccagg 2580 
catcaaagtt aggcagctgt gcaagctgct tcgaggaacc aaggcactga cagaagtgat 2 64 0 
cccactgaca gaggaagcag agctagaact ggcagagaac cgagagatcc tgaaggagcc 2 70 0 
agtacatgga gtgtactacg acccaagcaa ggacctgatc gcagagatcc agaagcaggg 2760 
gcaaggccaa tggacctacc aaatctacca ggagcccttc aagaacctga agacaggcaa 2820 
gtacgcaagg atgaggggtg cccacaccaa cgatgtgaag cagctgacag aggcagtgca 2880 
gaagatcacc acagagagca tcgtgatctg gggcaagact cccaagttca agctgcccat 2 940 
acagaaggag acatgggaga catggtggac cgagtactgg caagccacct ggatccctga 3000 
gtgggagttc gtgaacaccc ctcccttggt gaaactgtgg tatcagctgg agaaggaacc 3060 
catcgtggga gcagagacct tctacgtgga tggggcagcc aacagggaga ccaagctggg 3120 
caaggcaggc tacgtgacca accgaggacg acagaaagtg gtgaccctga ctgacaccac 3180 
caaccagaag actgagctgc aagccatcta cctagctctg caagacagcg gactggaagt 3240 
gaacatcgtg acagactcac agtacgcatg ggcatcatcc aagcacaacc agaccaatcc 3300 
gagtcagagc tggtgaacca gatcatcgag cagctgatca agaaggagaa agtgtacctg 3360 
gcatgggtac cagcacacaa aggaattgga ggaaatgaac aagtagataa attagtcagt 342 0 
gctgggatcc ggaaggtgct gttcctggac gggatcgata aggcccaaga tgaacatgag 3480 
aagtaccact ccaactggcg cgctatggcc agcgacttca acctgccacc tgtagtagca 3540 
aaagaaatag tagccagctg tgataaatgt cagctaaaag gagaagccat gcatggacaa 3 60 0 
gtagactgta gtccaggaat atggcagctg gactgcacgc acctggaggg gaaggtgatc 3660 
ctggtagcag ttcatgtagc cagtggatat atagaagcag aagttatccc tgctgaaact 3720 
gggcaggaaa cagcatattt tcttttaaaa ttagcaggaa gatggccagt aaaaacaata 3780 
cacacggaca acggaagcaa cttcactggt gctacggtta aggccgcctg ttggtgggcg 3840 
ggaatcaagc aggaatttgg aattccctac aatccccaat cgcaaggagt cgtggagagc 3 90 0 
atgaacaagg agctgaagaa gatcatcgga cagtgaggga tcaggctgag cacctgaaga 3960 
cagcagtgca gatggcagtg ttcatccaca acttcaaaag aaaagggggg attggggggt 4 02 0 
acagtgcagg ggaaaggatc gtggacatca tcgccaccga catccaaacc aaggagctgc 4080 
agaagcagat caccaagatc cagaacttcc gggtgtacta ccgcgacagc cgcaacccac 4140 
tgtggaaggg accagcaaag ctcctctgga agggagaggg ggcagtggtg atccaggaca 4200 
acagtgacat caaagtggtg ccaaggcgca aggccaagat catccgcgac tatggaaaac 42 60 
agatggcagg tgatgattgt gtggcaagta gacaggatga ggattagaac ctggaagagc 4 32 0 
ctggtgaagc accatatg 4338 



<210> 2 
<211> 2467 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence : wi ld-type pol 
region in plasmid pCMVgagpolBNkan 

<400> 2 

tgtacagaga tggaaaagga agggaaaatt tcaaaaattg ggcctgaaaa tccatacaat 60 

actccagtat ttgccataaa gaaaaaagac agtactaaat ggagaaaatt agtagatttc 120 

agagaactta ataagagaac tcaagacttc tgggaagttc aattaggaat accacatccc 180 

gcagggttaa aaaagaaaaa atcagtaaca gtactggatg tgggtgatgc atatttttca 240 

gttcccttag atgaagactt caggaaatat actgcattta ccatacctag tataaacaat 300 

gagacaccag ggattagata tcagtacaat gtgcttccac agggatggaa aggatcacca 360 

gcaatattcc aaagtagcat gacaaaaatc ttagagcctt ttagaaaaca aaatccagac 420 

atagttatct atcaatacat ggatgatttg tatgtaggat ctgacttaga aatagggcag 480 

catagaacaa aaatagagga gctgagacaa catctgttga ggtggggact taccacacca 540 

gacaaaaaac atcagaaaga acctccattc ctttggatgg gttatgaact ccatcctgat 600 

aaatggacag tacagcctat agtgctgcca gaaaaagaca gctggactgt caatgacata 6 60 

cagaagttag tggggaaatt gaattgggca agtcagattt acccagggat taaagtaagg 720 

caattatgta aactccttag aggaaccaaa gcactaacag aagtaatacc actaacagaa 780 

gaagcagagc tagaactggc agaaaacaga gagattctaa aagaaccagt acatggagtg 8 40 

tattatgacc catcaaaaga cttaatagca gaaatacaga agcaggggca aggccaatgg 900 

acatatcaaa tttatcaaga gccatttaaa aatctgaaaa caggaaaata tgcaagaatg 960 

aggggtgccc acactaatga tgtaaaacaa ttaacagagg cagtgcaaaa aataaccaca 1020 

gaaagcatag taatatgggg aaagactcct aaatttaaac tgcccataca aaaggaaaca 108 0 

tgggaaacat ggtggacaga gtattggcaa gccacctgga ttcctgagtg ggagtttgtt 1140 

aatacccctc ctttagtgaa attatggtac cagttagaga aagaacccat agtaggagca 1200 

gaaaccttct atgtagatgg ggcagctaac agggagacta aattaggaaa agcaggatat 1260 

gttactaata gaggaagaca aaaagttgtc accctaactg acacaacaaa tcagaagact 1320 

gagttacaag caatttatct agctttgcag gattcgggat tagaagtaaa catagtaaca 1380 

gactcacaat atgcattagg aatcattcaa gcacaaccag atcaaagtga atcagagtta 1440 

gtcaatcaaa taatagagca gttaataaaa aaggaaaagg tctatctggc atgggtacca 1500 

gcacacaaag gaattggagg aaatgaacaa gtagataaat tagtcagtgc tggaatcagg 1560 

aaagtactat ttttagatgg aatagataag gcccaagatg aacatgagaa atatcacagt 1620 

aattggagag caatggctag tgattttaac ctgccacctg tagtagcaaa agaaatagta 1680 

gccagctgtg ataaatgtca gctaaaagga gaagccatgc atggacaagt agactgtagt 1740 

ccaggaatat ggcaactaga ttgtacacat ttagaaggaa aagttatcct ggtagcagtt 1800 

catgtagcca gtggatatat agaagcagaa gttattccag cagaaacagg gcaggaaaca 18 60 

gcatattttc ttttaaaatt agcaggaaga tggccagtaa aaacaataca tacagacaat 1920 

ggcagcaatt tcaccagtgc tacggttaag gccgcctgtt ggtgggcggg aatcaagcag 1980 

gaatttggaa ttccctacaa tccccaaagt caaggagtag tagaatctat gaataaagaa 2040 

ttaaagaaaa ttataggaca ggtaagagat caggctgaac atcttaagac agcagtacaa 2100 

atggcagtat tcatccacaa ttttaaaaga aaagggggga ttggggggta cagtgcaggg 2160 

gaaagaatag tagacataat agcaacagac atacaaacta aagaattaca aaaacaaatt 222 0 

acaaaaattc aaaattttcg ggtttattac agggacagca gaaatccact ttggaaagga 2280 

ccagcaaagc tcctctggaa aggtgaaggg gcagtagtaa tacaagataa tagtgacata 2340 

aaagtagtgc caagaagaaa agcaaagatc attagggatt atggaaaaca gatggcaggt 2 40 0 

gatgattgtg tggcaagtag acaggatgag gattagaaca tggaaaagtt tagtaaaaca 2 4 60 

ccatatg 2467 



<210> 3 
<211> 2467 
<212> DNA 



<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence : mutated pol 
region in plasmid pCMVgagpolBNkan 

<400> 3 

tgtacagaga tggagaagga agggaagatc agcaagatcg ggcctgagaa cccctacaac 60 

actccagtct tcgcaatcaa gaagaaggac agtaccaagt ggagaaagct ggtggacttc 120 

agagagctga acaagagaac tcaggacttc tgggaagttc agctgggcat cccacatccc 180 

gctgggttga agaagaagaa gtcagtgaca gtgctggatg tgggtgatgc ctacttctcc 240 

gttcccttgg acgaggactt caggaagtac actgccttca cgatacctag catcaacaac 300 

gagacaccag gcatccgcta ccagtacaac gtgctgccac agggatggaa gggatcacca 360 

gccatctttc aaagcagcat gaccaagatc ctggagccct tccgcaagca aaacccagac 420 

atcgtgatct atcagtacat ggacgacctc tacgtaggaa gtgacctgga gatcgggcag 480 

cacaggacca agatcgagga gctgagacag catctgttga ggtggggact gaccacacca 540 

gacaagaagc accagaagga acctcccttc ctgtggatgg gctacgaact gcatcctgac 600 

aagtggacag tgcagcccat cgtgctgcct gagaaggaca gctggactgt gaacgacata 6 60 

cagaagctcg tgggcaagtt gaactgggca agccagatct acccaggcat caaagttagg 720 

cagctgtgca agctgcttcg aggaaccaag gcactgacag aagtgatccc actgacagag 780 

gaagcagagc tagaactggc agagaaccga gagatcctga aggagccagt acatggagtg 8 40 

tactacgacc caagcaagga cctgatcgca gagatccaga agcaggggca aggccaatgg 900 

acctaccaaa tctaccagga gcccttcaag aacctgaaga caggcaagta cgcaaggatg 960 

aggggtgccc acaccaacga tgtgaagcag ctgacagagg cagtgcagaa gatcaccaca 1020 

gagagcatcg tgatctgggg caagactccc aagttcaagc tgcccataca gaaggagaca 1080 

tgggagacat ggtggaccga gtactggcaa gccacctgga tccctgagtg ggagttcgtg 1140 

aacacccctc ccttggtgaa actgtggtat cagctggaga aggaacccat cgtgggagca 1200 

gagaccttct acgtggatgg ggcagccaac agggagacca agctgggcaa ggcaggctac 1260 

gtgaccaacc gaggacgaca gaaagtggtg accctgactg acaccaccaa ccagaagact 1320 

gagctgcaag ccatctacct agctctgcaa gacagcggac tggaagtgaa catcgtgaca 1380 

gactcacagt acgcactggg catcatccaa gcacaaccag accaatccga gtcagagctg 1440 

gtgaaccaga tcatcgagca gctgatcaag aaggagaaag tgtacctggc atgggtacca 1500 

gcacacaaag gaattggagg aaatgaacaa gtagataaat tagtcagtgc tgggatccgg 1560 

aaggtgctgt tcctggacgg gatcgataag gcccaagatg aacatgagaa gtaccactcc 1620 

aactggcgcg ctatggccag cgacttcaac ctgccacctg tagtagcaaa agaaatagta 1680 

gccagctgtg ataaatgtca gctaaaagga gaagccatgc atggacaagt agactgtagt 1740 

ccaggaatat ggcagctgga ctgcacgcac ctggagggga aggtgatcct ggtagcagtt 180 0 

catgtagcca gtggatatat agaagcagaa gttatccctg ctgaaactgg gcaggaaaca 1860 

gcatattttc ttttaaaatt agcaggaaga tggccagtaa aaacaataca cacggacaac 1920 

ggaagcaact tcactggtgc tacggttaag gccgcctgtt ggtgggcggg aatcaagcag 1980 

gaatttggaa ttccctacaa tccccaatcg caaggagtcg tggagagcat gaacaaggag 2040 

ctgaagaaga tcatcggaca agtgagggat caggctgagc acctgaagac agcagtgcag 2100 

atggcagtgt tcatccacaa cttcaaaaga aaagggggga ttggggggta cagtgcaggg 2160 

gaaaggatcg tggacatcat cgccaccgac atccaaacca aggagctgca gaagcagatc 2220 

accaagatcc agaacttccg ggtgtactac cgcgacagcc gcaacccact gtggaaggga 2280 

ccagcaaagc tcctctggaa gggagagggg gcagtggtga tccaggacaa cagtgacatc 2340 

aaagtggtgc caaggcgcaa ggccaagatc atccgcgact atggaaaaca gatggcaggt 2400 

gatgattgtg tggcaagtag acaggatgag gattagaacc tggaagagcc tggtgaagca 2 4 60 

ccatatg 2467 



<210> 4 

<211> 1533 

<212> DNA 

<213> Artificial Sequence 



<220> 



<223> Description of Artificial Sequence : mutated 

Rev-independent SIV gag molecular clone SIVgagDX 



<400> 4 

atgggcgtga gaaactccgt cttgtcaggg aagaaagcag atgaattaga aaaaattagg 60 

ctacgaccca acggaaagaa aaagtacatg ttgaagcatg tagtatgggc agcaaatgaa 120 

ttagatagat ttggattagc agaaagcctg ttggagaaca aagaaggatg tcaaaaaata 180 

ctttcggtct tagctccatt agtgccaaca ggctcagaaa atttaaaaag cctttataat 240 

actgtctgcg tcatctggtg cattcacgca gaagagaaag tgaaacacac tgaggaagca 300 

aaacagatag tgcagagaca cctagtggtg gaaacaggaa ccaccgaaac catgccgaag 3 60 

acctctcgac caacagcacc atctagcggc agaggaggaa actacccagt acagcagatc 420 

ggtggtaact acgtccacct gccactgtcc ccgagaaccc tgaacgcttg ggtcaagctg 480 

atcgaggaga agaagttcgg agcagaagta gtgccaggat tccaggcact gtcagaaggt 540 

tgcaccccct acgacatcaa ccagatgctg aactgcgttg gagaccatca ggcggctatg 600 

cagatcatcc gtgacatcat caacgaggag gctgcagatt gggacttgca gcacccacaa 660 

ccagctccac aacaaggaca acttagggag ccgtcaggat cagacatcgc aggaaccacc 720 

tcctcagttg acgaacagat ccagtggatg taccgtcagc agaacccgat cccagtaggc 780 

aacatctacc gtcgatggat ccagctgggt ctgcagaagt gcgtccgtat gtacaacccg 840 

accaacattc tagatgtaaa acaagggcca aaagagccat ttcagagcta tgtagacagg 900 

ttctacaaaa gtttaagagc agaacagaca gatgcagcag taaagaattg gatgactcaa 960 

acactgctga ttcaaaatgc taacccagat tgcaagctag tgctgaaggg gctgggtgtg 1020 

aatcccaccc tagaagaaat gctgacggct tgtcaaggag taggggggcc gggacagaag 108 0 

gctagattaa tggcagaagc cctgaaagag gccctcgcac cagtgccaat cccttttgca 1140 

gcagcccaac agaggggacc aagaaagcca attaagtgtt ggaattgtgg gaaagaggga 1200 

cactctgcaa ggcaatgcag agccccaaga agacagggat gctggaaatg tggaaaaatg 12 60 

gaccatgtta tggccaaatg cccagacaga caggcgggtt ttttaggcct tggtccatgg 1320 

ggaaagaagc cccgcaattt ccccatggct caagtgcatc aggggctgat gccaactgct 1380 

cccccagagg acccagctgt ggatctgcta aagaactaca tgcagttggg caagcagcag 1440 

agagaaaagc agagagaaag cagagagaag ccttacaagg aggtgacaga ggatttgctg 150 0 

cacctcaatt ctctctttgg aggagaccag tag 1533 



<210> 5 
<211> 1533 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence : consensus 
sequence of mutated SIVgagDX and wild type 
Simian (macaque) immunodeficiency virus 
isolate 239, clone lambda siv 239-1 in Fig. 4 

<400> 5 

atgggcgtga gaaactccgt cttgtcaggg aagaaagcag atgaattaga aaaaattagg 60 

ctacgaccca acggaaagaa aaagtacatg ttgaagcatg tagtatgggc agcaaatgaa 120 

ttagatagat ttggattagc agaaagcctg ttggagaaca aagaaggatg tcaaaaaata 180 

ctttcggtct tagctccatt agtgccaaca ggctcagaaa atttaaaaag cctttataat 240 

actgtctgcg tcatctggtg cattcacgca gaagagaaag tgaaacacac tgaggaagca 300 

aaacagatag tgcagagaca cctagtggtg gaaacaggaa cmacmgaaac yatgccraar 3 60 

acmwstmgac caacagcacc atctagcggc agaggaggaa aytacccagt acarcaratm 420 

ggtggtaact aygtccacct gccaytrwsc ccgagaacmy traaygcytg ggtmaarytg 480 

atmgaggara agaarttygg agcagaagta gtgccaggat tycaggcact gtcagaaggt 540 

tgcaccccct aygacatyaa ycagatgytr aaytgygtkg gagaccatca rgcggctatg 600 

cagatyatcm gwgayatyat maacgaggag gctgcagatt gggacttgca gcacccacaa 6 60 

ccagctccac aacaaggaca acttagggag ccgtcaggat cagayatygc aggaacmacy 720 

wsytcagtwg aygaacarat ccagtggatg tacmgwcarc agaacccsat mccagtaggc 7 80 



aacatytacm gkmgatggat ccarctgggk ytgcaraart gygtymgwat gtayaacccr 8 40 

acmaacattc tagatgtaaa acaagggcca aaagagccat ttcagagcta tgtagacagg 900 

ttctacaaaa gtttaagagc agaacagaca gatgcagcag taaagaattg gatgactcaa 9 60 

acactgctga ttcaaaatgc taacccagat tgcaagctag tgctgaaggg gctgggtgtg 1020 

aatcccaccc tagaagaaat gctgacggct tgtcaaggag taggggggcc gggacagaag 108 0 

gctagattaa tggcagaagc cctgaaagag gccctcgcac cagtgccaat cccttttgca 1140 

gcagcccaac agaggggacc aagaaagcca attaagtgtt ggaattgtgg gaaagaggga 120 0 

cactctgcaa ggcaatgcag agccccaaga agacagggat gctggaaatg tggaaaaatg 12 60 

gaccatgtta tggccaaatg cccagacaga caggcgggtt ttttaggcct tggtccatgg 1320 

ggaaagaagc cccgcaattt ccccatggct caagtgcatc aggggctgat gccaactgct 1380 

cccccagagg acccagctgt ggatctgcta aagaactaca tgcagttggg caagcagcag 1440 

agagaaaagc agagagaaag cagagagaag ccttacaagg aggtgacaga ggatttgctg 150 0 

cacctcaatt ctctctttgg aggagaccag tag 1533 



<210> 6 
<211> 8366 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : packaging 
construct pCMVgagpolBNkan 

<400> 6 

cctggccatt gcatacgttg tatccatatc ataatatgta catttatatt ggctcatgtc 60 

caacattacc gccatgttga cattgattat tgactagtta ttaatagtaa tcaattacgg 120 

ggtcattagt tcatagccca tatatggagt tccgcgttac ataacttacg gtaaatggcc 180 

cgcctggctg accgcccaac gacccccgcc cattgacgtc aataatgacg tatgttccca 240 

tagtaacgcc aatagggact ttccattgac gtcaatgggt ggagtattta cggtaaactg 300 

cccacttggc agtacatcaa gtgtatcata tgccaagtac gccccctatt gacgtcaatg 360 

acggtaaatg gcccgcctgg cattatgccc agtacatgac cttatgggac tttcctactt 420 

ggcagtacat ctacgtatta gtcatcgcta ttaccatggt gatgcggttt tggcagtaca 480 

tcaatgggcg tggatagcgg tttgactcac ggggatttcc aagtctccac cccattgacg 540 

tcaatgggag tttgttttgg caccaaaatc aacgggactt tccaaaatgt cgtaacaact 600 
ccgccccatt gacgcaaatg ggcggtag 



